This paper focuses on the role personality traits play in determining individual unemployment duration. We argue that a worker's job search intensity is decisively driven by her personality traits, reflected in her propensity to motivate and control herself while searching for a job. Moreover, personality traits, in as far as they can be signaled to a potential employer, may also enhance the probability of receiving and accepting a job offer.
Introduction
The role played by personality traits in an individual's success on the labor market has drawn considerable attention in labor economics. Recent empirical findings show significant effects of personality on various economic outcomes, such as earnings, labor force participation, employment probability. Comparatively, little is known, however, about how personality traits affect the transition period from unemployment to the employment. We contribute to the discussion on the relation between personality and economic outcomes by looking at how the unemployment duration differs for people with different personality traits.
Traditionally, labor economists focus on incentive schemes, the role of labor market institutions and educational attainment in their analysis of the individual transition out of unemployment. Apart from the usual socio-economic control variables, individual heterogeneity is regarded as being important, particularly from an econometric point of view, but is usually considered to be unobservable. Ignoring individual differences such as personality traits, however, leads to the well-known spurious duration dependence of unemployment and possibly to misleading evaluations concerning public measures to increase the employability of the unemployed. Besides the role of the economic incentive scheme, which is central to all job search models, it is obvious that a number of additional, usually unobservable factors determine the success to find a job. For instance, a worker's job search intensity is not solely driven by economic incentives but also by the propensity to motivate and control herself while searching for a job. Moreover, personality traits, in as far as they can be signaled to a potential employer, may also enhance the probability of receiving and accepting a job offer. Therefore based on a conventional job search model with endogenous job search effort, we argue that the channels through which personality traits may effect a person's transition from unemployment to employment are many-2 fold and may not only be linked to preferences (e.g. risk attitude, self-regulation), search costs (disutility of search) or the job offer arrival rate. 1 The individuals with certain traits might face lower search costs, which in turn may increase the optimum search intensity and the reservation wage. More intense search will increase the number of offers received, however the net effect on the unemployment duration is ambiguous due to the increased reservation wage. Workers with different personality traits even may face different wage offer distributions. For instance, the wage offer distribution workers with a high degree of Openness may have fatter tails than the one for workers with a low degree of Openness. Therefore from a theoretical point of view the sign of effect of certain personality traits is ex-ante undetermined and remains to be tackled empirically.
In the following we use a reduced form approach to assess how different personality traits affect a unemployed individuals instantaneous probability of finding a job. In particular, we try to work out the extent to which different dimensions of personality traits have an effect on transitions out of unemployment and on the duration of this subsequent employment. As mentioned in Bowles et al. (2001) , traits might have different effects for women and men, or different ethnic or language groups. Therefore, we check the robustness of our findings by considering different subpopulations of the labor market (male and female workers, immigrants and natives).
Furthermore, following the results by Barrick & Mount (1991) , different occupations requires different types of personality traits, we also explore the importance of personality traits on unemployment and employment duration for various occupational groups and sectors. By estimating employment durations for the formerly unemployed workers in our sample, we provide empirical evidence to what extend the same personality traits are beneficial in keeping the job.
The outline of the paper is as follows. Section 2 briefly reviews previous research on the relationship between personality traits and individual labor market outcomes.
Section 3 focuses on the sample and some descriptive evidence. Section 4 shortly describes the econometric methods used and elaborates on the empirical results.
Finally, Section 5 summarizes the main results and concludes the paper.
Personality Traits and Previous Findings
Our empirical analysis is based on the well-accepted taxonomy known as the "Big Five" of Norman (1963) for classifying personality traits (see John & Srivastava, 1999 , and the references given therein for the evaluation of the Big Five personality traits). "Big Five" model of personality is a hierarchical organization of personality traits in terms of 5 basic dimensions: "Extraversion, Agreeableness, Conscientiousness, Neuroticism, and Openness to Experience". After more than four decades, the "Big Five" taxonomy is still the most accepted one, not only in personality and social psychology, but also in other fields such as industrial-and organizational psychology and personal economics.
A considerable number of studies analyze the relationship between personality and various economic outcomes in social science fields such as sociology, social psychology, personal psychology and economics (for a review of the psychology and sociology literature on this topic see Ozer & Benet-Martnez, 2006; Farkas, 2003 et al., 1998 , and their references for a review). These studies show such outcomes are also related to the personality. Although, these studies are difficult to generalize due to the restricted samples they use, they signal the importance of the personality traits in determining various economic outcomes.
In light of previous empirical findings on the effects of personality on individual labor market performance, we expect that individual unemployment duration is affected by personality through various channels. The channels can be worked out in a basic search theoretical model with the following elements: search cost and the job arrival rate as functions of search intensity, and the reservation wage. In such a framework, these factors determine the hazard rate of an individual job searcher.
Intuitively, but also based on previous empirical findings, it is very likely that these factors are determined directly and/or indirectly by personality. The cost of the search depends on how efficient one can search for a job. Schmit et al. (1993) show that Conscientiousness and Openness are positively correlated with an efficient job search behavior, whereas Neuroticism has a negative correlation. However, the costs of the search also influences the reservation wage which, in turn, decreases the job acceptance probability. Personality traits signalled to a potential employer, on the other hand, will have different effects on the wage offers depending on how valuable these traits are for the job under consideration. Moreover, individuals with certain traits will have different bargaining power and this will also affect the transition from unemployment to employment. Since personality traits influence the interac-6 tion between job searcher and employer and are likely to affect the employer's hiring policy, linked employer-employee data would be desirable to disentangle the complex interaction in the hiring process which would still require strong identifying assumptions (restrictive functional form assumptions, exclusion restrictions etc.). Given our data limitations, we propose the estimation of a reduced form to investigate the overall relationship between individual unemployment duration and personality traits. Similar to many related studies using self-reported personality trait measures, potential endogeneity problems should not be ignored. As mentioned by Carneiro & Heckman (2004) , self-reported ex-post assessments are likely to be both causes and consequences of economic outcomes. Although there are several studies in the psychology literature which argue that the personality traits are stable over the life cycle and are not seriously affected by life outcomes (see Costa & McCrae, 1988; McCrae & Costa, 1994 , and the references given therein), some empirical studies provide evidence supporting the view that personality traits change the over life cycle (Srivastava et al., 2003; Borghans et al., 2008) . Despite the yet inconclusive discussion on the stability of the personality traits, inclusion of the measures of personality traits in the economic analysis is very important in different respects. First, personality measures are useful to control for unobserved individual heterogeneity (Boyce, 2010; Anand et al., 1991) . Second, as emphasized by Carneiro & Heckman (2004) and given that this literature is relatively new, these studies are essential to shedding light on the importance of personality in determining economic outcomes.
Data
Our empirical study is based on data from the German Socio-Economic Panel Gerlitz & Schupp (2005) explain in detail the pretest procedure and the results of the reliability and validity analysis. The Cronbach's alpha reliabilities (Cronbach, 1951) reported in Gerlitz & Schupp (2005) are: Openness 0.74, Conscientiousness 0.72, Agreeableness 0.53, Extraversion 0.62 and Neuroticism 0.57. Although the reliability coefficients found in the literature are on average 0.80 (John & Srivastava, 1999) , these values of the coefficients do not necessarily indicate unreliability of the short inventory. As Mueller & Plug (2006) and Heineck & Anger (2010) mention the alpha reliability coefficients increase with the number of items. Given that there are three items per personality trait in the SOEP, the ratios found are satisfactory (see Dehne & Schupp, 2007, for further investigation of the short item inventory in the SOEP).
Each wave of the panel contains retrospective monthly information about the individual employment history of the previous calendar year. Although the SOEP distinguishes between several categories of employment status, we aggregate this information into three distinct categories: unemployed, employed and out of labor force. 2 A person is defined to be unemployed (a job searcher) if she is currently not employed and has indicated that she is looking for a job.
Employment status refers to any kind of working activity: full time, part time or short working hours. Out of labor force, on the other hand, includes retirement, parental leave, school, vocational training and military service. Our sample only consists of individuals who experience unemployment spells with a subsequent employment spells. Transition from unemployment to employment is a situation in which the employment begins at the latest two months after the unemployment spell ends. We use SOEP data , such that we have information on the individuals entering unemployment between 1983 and 2006. We exclude individuals younger than 20 and older than 55 at the time of their entry into unemployment.
This is done to avoid issues such as school and/or university enrollment as well as early retirement. We also exclude individuals from the sample for whom we did not In order to measure personality traits, self-assessment questions on the Big Five are used from the 2005 wave of SOEP. The respondents are asked to assess fifteen statements which are related to the Big Five personality traits (see Table 1 ). The ordering of the statements during the interview was not clustered. The respondent has to indicate the degree of agreement with each statement on a 7-tier Likert-Scale from "strongly disagree" to "strongly agree". For each trait, there are three statements. Strong agreement with a statement is interpreted as meaning that the respondent possesses the corresponding trait heavily (⊕) or does not possess this trait ( ) depending on the statement. We construct single indexes for each personality trait by adding up the numeric values of the answers of the three questions for each trait. "Strongly disagree" is worth one point and "I strongly agree" seven points for a question which has a positive association with the corresponding trait.
If the question is negatively associated with the personality trait, we give one point for "I strongly agree" and seven for "I strongly disagree". Thus, the indexes of each trait range between three and twenty-one. All further variables used in this study are listed in Table A1 in Appendix A. Table A2 of Appendix A contains the summary statistics of unemployment duration and personality traits for the overall sample and the subsamples we use in our analysis. 4 Individual unemployment duration is longer for foreign workers than for
Germans. There is also a significant difference in unemployment duration between male and female workers. Almost 40% of the unemployment spells end within 3 months. 80% of the unemployment spells are shorter than one year and only 3% of the unemployment spells last longer than 3 years. The self-assessment of male and female workers with respect to all Big Five dimensions differs significantly. Similarly, we find significant differences between German and foreign unemployed workers for
Extraversion, Agreeableness and Openness. There are significant differences between blue-collar and white-collar workers for all the traits except for Conscientiousness.
Traits associated with better job performance are more pronounced for white collar workers, while Neuroticism is more pronounced for blue collar workers. Similarly, there are also differences in personality traits across sectors showing that job choice is also determined by personality. As expected, unemployed individuals who formerly worked in the service sector reveal more Extraversion, Neuroticism, Openness
and Agreeableness compared to workers from the construction or the manufacturing sector. This explorative finding makes it clear that individual differences in unemployment duration due to differences in personality traits may be "direct" through differences in individual search intensities but also "indirect" through sectoral choice which in turn reflects personality traits.
Employment Spells
In a second step of our empirical study, we also analyze the effect of personality traits on employment duration of the formerly unemployed in order to explore to what extent the same personality traits contribute to employment stability. The sample of employment spells consists of 4191 observations from which 31% percent are right censored. The summary statistics of the employment durations and personality traits of this sample are given in Table A3 . About 50% of the employment spells lasts at least one year. Table A3 provides information on the distribution of the covariates by occupational status and sectors in the current job. In fact, the comparison of averages of the covariates for the employed sample gives similar figures to that for the unemployed sample. This result is not really surprising given that individuals' occupational position and the sector in which they are working do not often change.
Empirical Results
For the empirical study, we use the approach proposed by Han & Hausman (1990) for the analysis of grouped durations. This model is based on a semiparametric proportional hazard rate of the form
where t i is the unemployment duration (failure time), λ 0 (·) the base line hazard and X i a vector of covariates. Integration and taking logs on both sides gives the log integrated baseline hazard:
Durations are grouped into T subperiods. The subperiod t refers to the time interval between consecutive time points t − 1 and t. Thus, the probability of worker i leaving the unemployment pool in this subperiod is:
where F ε (·) denotes the cdf of the extreme value distribution. Let the indicator
With the use of this indicator variable we can write the likelihood function of N observations:
where D i is the censoring indicator taking on the value 1, if duration t i has elapsed and 0 if there is right censoring. The likelihood takes on the form of an ordered response model with censoring. We follow the argumentation of Han & Hausman (1990) and use the logit distribution to approximate the outcome probabilities of the extreme value distribution. The threshold parameters Λ 0 (1), . . . , Λ 0 (T ), which are jointly estimated with the coefficients on the explanatory variables, serve as grid point estimates for the (continuous) log integrated hazard rate.
For our application, the Han-Hausman approach has several advantages. First, it is a well-suited model for monthly measured unemployment duration. Since we cannot 13 assume that monthly measured unemployment duration is a continuous variable, we use a model for grouped duration. Second, this method has more flexibility than standard parametric proportional hazard specifications. In particular, its flexibility arises from the fact that we do not need to specify any functional form for the baseline hazard function. As Meyer (1990) argues, the semiparametric hazard estimation hinders inconsistent estimation of covariates due to a misspecified baseline hazard function.
The estimates for the determinants of unemployment duration based on the Han-Hausman estimator are given in Table A4 in Appendix. As defined by Equation months and the last threshold is set in the 24th month, so that we obtain seven estimation points (thresholds) for the log integrated rate. 5 Longer durations are 5 We repeated the regression analysis with various numbers of threshold parameters. The results 14 captured in a remaining group. The corresponding plot of hazard rates at the mean of the explanatory variables for the first regression is given in Figure B1 . The hazard rate reveals a plausible shape by falling in the first six moth dramatically and falling furthermore until the unemployment benefit scheme forces the unemployed to increase search intensity. We summarize the results related to the personality traits in Table 2 . We only report the percentage change in the hazard rates with respect to one standard deviation increase in the measure of the personality trait, if the coefficient estimate of the corresponding personality trait is significant. We do not find any significant impact of Extraversion and Agreeableness on unemployment duration for the overall sample as well as for the subsamples. Note, however, that our estimates are conditional on the previous sector and occupation. Since sectoral and occupational choice is also determined by personality traits (e.g., more agreeable workers find themselves in the of interest are not sensitive to the choice of the number of thresholds.
service sector) our results simply indicate that no additional effect can be identified from the data. In terms of a structural model, there could be two compensating effects of Agreeableness on the unemployment duration. There is a well documented empirical result on the negative correlation between Agreeableness and wages, which could indicate lower reservation wage, but also lower wage offers in average. Since these two effects could balance each other, we do not see any significant effect on the duration of unemployment.
The signs of the effects of the three other personality traits, intraindividual traits, are consistent across subsamples provided they are significant. The three traits Conscientiousness, Openness and Neuroticism are significant for the estimates based on the overall sample. More conscientious and more open workers are more likely to find a new job faster, while Neuroticism is a trait that is likely to hinder job opportunities. Conscientious people are more likely to have lower search costs because they are more organized and more efficient searchers by definition. Therefore, they will receive more job offers on average than others. Moreover, they are also expected to give better signals to the potential employers which would mean higher wage offer and higher probability of accepting the offer. The net effect on the hazard rate will, therefore, be positive. Open people are expected to be less choosy in their job search and more likely to apply to a variety of jobs. This will increase the job arrival rate and the wage offers will also be distributed over a larger interval. It is also intuitive to think that the reservation wage of an open individual is lower because she values the experiences more. Thus, the positive net effect of this personality trait on the hazard rate coincides with our expectations. Neuroticism, on the other hand, may increase the search costs, as the neurotic people do not handle problematic situations well. This would lead to inefficient job search and negative signals to the potential employees. Hence, we observe that the hazard rate decreases with higher scores in
Neuroticism.
The effect of Openness on unemployment duration is particularly pronounced for foreign workers. An increase of the Openness score by one standard deviation leads to an increase of the hazard rate by almost 35 percent. For labor markets with rather restrictive career patterns like the German one, where changes in the profession are comparatively rare and difficult due to legislative restrictions, Openness reflects a worker's ability to cope with new situations. In this sense, this trait is particularly valuable for foreign workers who, by definition, have to cope with the problem of a new working environment. A similar reasoning holds for female workers. For the German labor market, Franz et al. (2000) find that women, who have changed the job they have been trained for and who also changed employer, face significant earnings reductions. Thus, the trait Openness serves as a compensation and is therefore most valuable for persons who are more likely to face interruptions in their career and need to adjust to new working environments.
The finding that personality traits measured by the Big Five are more pronounced for blue collar workers compared to white collar workers is rather plausible because, for white collar workers, cognitive skills are more relevant than personality traits.
Here, Conscientiousness, Openness positively affect the success of finding a job and Neuroticism negatively affects it. For white collar workers, only Neuroticism turns out to be a handicap for a successful job search. Our sector specific analysis clearly confirms that the relevance of certain personality traits is sector specific. Openness turns out to be a useful trait for those unemployed who had their previous job in the manufacturing or in the service sector. Neuroticism is a handicap for former employees of the service sector. For the construction sector and the service sector, we find a significant negative effect of Conscientiousness on the duration of unem-ployment.
The effects of the other explanatory variables, which are not related to personality traits, reveal the expected sign. Increase in educational attainment decreases the unemployment duration. Married people have shorter unemployment spells. Unemployment benefits increases the unemployment duration by reducing the search intensity. Having children creates a negative incentive effect for women while the effect is positive for males and, hence, a gender specific effect.
Our estimates reflect the conditional effects of personality traits on individual unemployment duration given the individual's educational choice. Personality traits may also have an effect on educational choices and educational success. Therefore, we also performed the same regression omitting the schooling variables. The results (see Web Appendix), however, did not change substantially so that we conclude that the indirect effects of personality traits through education are of minor importance.
Our findings that the effect of the personality traits are strongly context related are confirmed when looking at the employment spells of the formerly unemployed.
The employment spells are also grouped in three monthly employment durations lasting 18 months. The corresponding plot of hazard rates at the mean of the explanatory variables for the employment duration regression is given Figure B1 of Appendix B. 6 Here, the hazard rate of employment is low but increases over time, indicating a positive duration dependence going along with the increase of on-the-job experience. Contrary to the hazard rate for the unemployed, no dramatic changes can be observed which simply reflects the fact that, in employment, the incentive scheme to exit does not change substantially. The estimation results for the employment durations are shown in Table A5 in Appendix and Table 3 summarizes the significant estimates of personality trait measures for all subsamples of employed. Looking at the overall sample first, we see that, in principle, the signs of the coefficients simply change, i.e., traits useful for finding a job are the same as those useful for keeping the job. This holds in particular for
Neuroticism for which we also find significant coefficients in most of the subsamples.
For foreign workers, the relative importance of the traits switches. While Openness seems to be a decisive trait in finding a job, Conscientiousness is the one that guar- Figure 2 illustrates the kernel density estimates of the traits by participation status at the time of interview. We see that the distribution of the personality traits are close to the normal distribution except the personality trait Conscientiousness, which is left skewed. The reason could be that the individuals tend to give more socially desirable answers to the questions related to the Conscientiousness. However, this is true for both employed and unemployed samples. Given these results, we can at least argue that the response behavior is not affected by employment status. 
Conclusion
Our goal in this paper has been to examine the role of personality traits in determining the success of unemployed workers seeking a job and their success in keeping the subsequent job. This is done by estimating a reduced form unemployment duration model with the semiparametric proportional hazard rate method by Han & Hausman (1990) . We can show that personality traits are major determinants of job search behavior. Not all five dimensions of the Big Five contribute, however, to explaining observed individual unemployment durations in the same way. In fact, the traits Extraversion and Agreeableness reveal no explanatory power while the relevance of the other three traits vary across subgroups.
We find strong evidence that the role of the Big Five traits is context-related. The traits do seem to matter more if a person is unemployed. It appears that low scores for Neuroticism and high scores for Conscientiousness are important determinants for being offered and holding down a job. The relevance of personality traits in explaining individual job search behavior is also confirmed by focusing on the effects across different occupations and sectors. In this sense our study complements previous studies on the effects of noncognitive skills on educational attainment and earnings by showing that personality traits are also quantitatively important factors for reducing individual unemployment and increasing job stability.
We provide some explorative evidence that the problem of reverse causality is primarily theoretical in nature. Nevertheless, a more elaborate duration analysis based on panel data with multiple measurements of the personality traits at different points in time could tackle the endogeneity problem in taking greater care of this detail. A factor analytic approach could deal with the soft nature of self-assessed personality traits in a more sophisticated fashion.
Our results contribute to the discussion on individual heterogeneity in duration mod- Future research should focus on the channels though which personality traits affect the chances of finding a job. A structural approach able to identify to what extend personality traits serve as signals for a potential employer and to what extend they simply increase the job search effort would be desirable. Empirical estimates of such a structural approach would help to evaluate the role of specific training programs (e.g. application training) for the unemployed.
Appendix A. Tables Score for Extraversion (from 3 to 21 (very pronounced)) AGR Score for Agreeableness (from 3 to 21 (very pronounced)) CONSC Score for Conscientiousness (from 3 to 21 (very pronounced)) NEU Score for Neuroticism (from 3 to 21 (very pronounced)) OPE Score for Openness to Experience (from 3 to 21 (very pronounced)) Source: SOEP, own definitions 
